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© Apparatus for continuously removing crystals from a mether liquor and for washing the crystals. 



© Apparatus for continuously removing from the 
, mother liquor the crystals contained in a suspension 
of crystals in the mother liquor and for washing the 
crystals with a washing liquid, comprising a closed 
cylindrical chamber, feed devices for the suspension 
of crystals, discharge devices for removing the dis- 
integrated crystal bed, feed devices for wasshing 
liquid, filter devices in the form of a flat ring for 
extracting mother liquor from the suspension sup- 
plied, white retaining crystals, transport devices in 
the form of rotating blades which are fitted in the 
cylindrical chamber above the filter devices and sta- 
tor blades above the rotating blades being able to 
move backwards and forwards over a certain stroke 

^r-in the axial direction between the filter devices and 

^the stator blades fitted at a distance above the filter 

q devices. 
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Apparatus for continuously removing crystals from a mother liquor and for washing the crystals 



The invention relates to an apparatus for con- 
tinuously removing from the mother liquor the cry- 
stals contained in a suspension of crystals in a 
mother liquor and for washing the crystals with a 
washing liquid, comprising a closed cylindrical 
chamber having a feed side and a discharge side. • 
feed devices for the suspension of crystals at the 
feed side, discharge devices for removing the dis- 
integrated crystal bed from the discharge side, 
feed devices for washing liquid at the discharge 
side of the cylindrical chamber, filter devices in the 
form of a flat ring at the feed side for extracting 
mother liquor from the suspension supplied, while 
retaining crystals, to form a concentrated suspen- 
sion, transport devices in the form of rotating 
blades which are fitted in the cylindrical chamber 
above the filter devices to cause the concentrated 
suspension to move forward continuously in the 
form of a compacted bed of crystals in the axial 
direction of- the cylindrical chamber towards the 
discharge side thereof, and stator blades above the 
rotating blades. 

An apparatus of this type is known from US 
Patent Specification 4,475,355, in particular the em- 
bodiment specified in Claim 8. 

Said embodiment is also known in practice 
because the Applicant has constructed dozens -of 
pieces thereof. 

In this continuous washing column known in 
practice and briefly specified in Claim 8 of the US 
Patent Specification 4,475,365, the filter devices 
are fitted as a flat annular disc in the vicinity of the 
bottom end of the vertical cylindrical washing col- 
umn, in particular in an annular chamber thereof. 
Fitted directly above this are the rotating blades, 
and directly above this again are stator blades in 
the annular chamber. 

In addition to a continuously operating appara- . 
tus of this type, batchwise operating apparatuses 
are also known, so-called piston-type washing col- 
umns (see. for example, Dutch Patent Specifica- 
tions 169,270 and 173,601). 

The capacity of a washing column depends on 
the "quality" of the crystal suspension with which it 
is fed (crystal size, crystal size distribution, crystal 
shape, viscosity of the mother liquor and any solid 
parts contained therein). 

The continuously operating washing column is, 
however, much more sensitive to the quality of the 
suspension than the piston-type washing column. 
Although a so-called countercurrent crystallizer can 
be used to make a suspension with which the 
continuous washing column functions ideally, the 
product to be processed, particularly in the food- 
stuff sector, is not always of identical quality (for 



example, is season-dependent) and "the" capacity 
(in kg of crystals per hour) is indirectly affected 
thereby. 

The difference in the sensitivity to the quality 

s of the suspension is explained as follows. 

In the piston-type washing column, the suspen- 
sion feed is open and the mother liquor discharge 
is closed during the filling stroke, and the suspen- 
sion feed is closed and the mother liquor discharge 

/o is open during the compression stroke. 

In the continuous washing column, there is a 
permanently open connection between the slurry 
feed and the mother liquor discharge. The force 
which has to be exerted on the bed is needed as . 

is forward pressure on the scraper, which is situated" 
at the top of the cylindrical chamber, and as com- 
pensation for the washing pressure 
(counterpressure to maintain the washing front). 
The washing pressure is strongly dependent on the 

20 "quality" of the suspension. 

In the plunger washing column, the feed of the ■ 
suspension (filling stroke) r the discharge of the 
mother liquor and the provision of said desired 
* force on the bed take place consecutively. 

25 In the continuous washing column this takes 

place simultaneously. Simultaneously exerting 
force and continuously maintaining feed and dis- 
charge are a limiting factor for the continuous 
washing column. 

30 The object of the invention is to improve the 

known continuously operating washing column by 
combining the two washing columns in a certain 
sense. 

This is achieved according to the invention in 

35 that the rotating blades are fitted so as to be able 
to move backwards and forwards over a certain 
stroke in the axial direction between the filter de- 
vices and the stator blades fitted at a distance 
above the filter devices. 

4o ' The stator blades have thus been moved up- 
wards and the stroke of the rotating blades is 
limited at the top by the stator blades and at the 
bottom by the filter disc. 

The starting point is the situation in which the 

45 transporter formed by the rotating blades is as 
close as possible to the filter disc and clears the 
scraping edges of the filter disc. A limit switch 
energizes a hydraulic cylinder which forces the 
transporter away from the filter disc towards the 

so stator blades, exerting the desired force in the 
process. 

The chamber between the transporter and the 
filter disc is filled with crystals. If the transporter 
reaches its other end position, the pressure is 
released from the hydraulic cylinder. The trans- 
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porter is then able to screw downwards while rotat- 
ing through the filter eake. The forces on the bed 
are now supplied externally by the hydraulic cyl- 
inder and are no longer dependent on the flow 
conditions around the transporter. 

The invention will be explained in more detail 
by reference to the drawing, in which: 

Figure 1 is a diagrammatic longitudinal sec- 
tion through the bottom section of a washing col- 
umn according to the invention whose upper sec- 
tion is conventional; 

Figure 2 is a top view of the rotor blades; 

and 

Figure 3 is a section along the line Ill-Ill of 
Figure 2. 

Reference is first made to Figure 1. 

The wall of the cylindrical chamber is indicated 
by 1. This contains a core 2 which is fitted in a 
fixed manner, as a result of which an annular 
chamber is formed. 

The cylindrical chamber is terminated at the 
bottom by a transverse wall 3 through which the 
feed 4 for slurry and also the discharge 5 for 
mother liquor extend. 

The. flat annular filter disc is indicated by 6, the 
rotor by 7 and the stator by & 

The rotor blades 7 are connected at the inside 
to a hub 9 which forms a single entity with the 
driving shaft 10 which can be driven in a rotary 
manner by a driving motor 11. 

The driving shaft 10 is rotatably supported in a 
base 12 which is fitted in a fixed manner and which 
supports the entire washing column. 

Up to this point, the apparatus is conventional, 
with this difference that the stator 8 is sited directly 
above the rotor 7 in the known apparatus. 

According to the invention, the stator 8 has 
now beer> moved upwards and the rotor 7 is able 
not only to rotate but also to move up and down 
between the filter disc 6 and the stator 8. 

For this purpose, the shaft 10 is provided with 
a concomitantly rotating bush 13 which is rotatably 
supported by means of bearings 14 in the base 12. 
15 indicates a seal. A seal of this type, indicated 
by 16. is also situated between the hub 9 and the 
filter disc 6. 

In the inside wall of the bush 13 there is a 
cutter 17 and in the outside wall of the shaft 10 a 
longer cutter track 18. 

The rotation drive. of the rotor 7 acts on the 
bush 13. 

In addition, an axial movement can be pro- 
duced by a hydraulic pump 19 which can feed oil 
under pressure from an oil reservoir 20 to the 
chamber beneath a piston 21 which is connected in 
a fixed manner to the shaft 10. Said piston 21 is 
able to move in a cylinder 22 and is loaded at the 
top by a compression spring 23. 



Limit switches 24 and 25 are present. 
When the uppermost limit position is reached, 
the switch 24 operates a shut-off valve 26. as a 
result of which the chamber under the piston 21 
5 becomes pressureless and the piston 21 is forced 
downwards by the spring. 23. 

On reaching the lowermost limit position, the 
limit switch 25 ensures that this chamber is again 
put under pressure, with the result that the rotor 7 
to again moves upwards. Obviously, there has to be a 
chamber in the core 2 for receiving the upper 
section of the hub 9. 

The direction of rotation of the rotor can remain 
unchanged because the rotor screws downwards 
is through the filter cake during its downward stroke. 

A beneficial stroke length is between 20 and 
35% of the width of the" annular chamber in the 
cylindrical wall 1 . 

The apparatus according to the invention also 
20 works completely continuously and combines the 
advantages of the continuous washing column with 
those of the piston-type washing column without 
acquiring the disadvantages of the two. 

Figure 2 shows a plan view of the rotor 7 which . 
25 consists of a number of inclined blades joined to 
one another in the manner of roofing shingles. 

One or more filter strips 27 may be provided in 
each rotor blade 7 in chambers 28 with passages 
.29. 

30 As a result of the presence of said filter strips 
27, the mother liquor is able to pass through the 
blade 7 but the crystals are not 



35 Claims 

1. Apparatus for continuously removing from 
the mother liquor the crystals contained in a sus- 
pension of crystals in a mother liquor and for 

40 washing the crystals with a washing liquid, com- 
prising a closed cylindrical chamber having a feed 
side and a discharge side, feed devices for the 
suspension of crystals at the feed side, discharge 
devices for removing the disintegrated crystal bed 

45 from the discharge side, feed devices for washing 
liquid at the discharge side of the cylindrical cham- 
ber, filter devices in the form of a flat ring at the 
feed side for extracting mother liquor from- the 
suspension supplied, while retaining crystals, to 

50 form a concentrated suspension, transport, devices 
in the form of rotating blades which are fitted in the 
cylindrical chamber above the filter devices to 
cause the concentrated suspension to move for- 
' wards continuously in the form of a compacted bed 

55 of crystals in the axial direction of the cylindrical 
chamber towards the discharge side thereof, and 
stator blades above the rotating blades, character- 
ized in that the rotating blades are fitted so as to 
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be able to move backwards and forwards over a 
certain stroke in the axial direction between the 
filter devices and the stator blades fitted "at a dis- 
tance above the filter devices. 

2. Apparatus according to Claim 1, character- s 
ized in that the rotating blades are provided with 
scraping edges. 

3. Apparatus according to Claim 1 or 2, char- 
acterized in that the rotating blades are constructed 
over parts of their, surface as a filter, the mother w 
liquor being allowed through, but not the crystals. 
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